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, I r , P t 0 9 1 fett 2gJ«±©^i a & F e N i 6 

fcstt&ttlR-e&y, 7;i^^s i o 2 ^©#^ffiM^*^^UTgp=3T* 7 

*-yMf&£nfr^4 ;i/jf9 n>f ^/M9±Jc^^stife us?^. h^©*fiSUi 
■1 lS^bt^StifeliSnrSl ot&tu 1^^711 on r^nr 

M7£|Mtl, Tc, Ru, Rh, Pd, Re, Os, Ir, P t CD o % 1 £ 



2 0 



2001-3052070 



#2001—114839 



rmi ooasssspi o at±, ±m*/-ji kjs7 tmm^n^rm^rmt.m%m 

[0 0 8 6] 
[0 0 8 7] 

fc «fc y , JigpnTS 1 0 2fctfTaP3TS 7lcgB«tHKI1l#38#3*i<6. d<£>££, 
[0 0 8 8] 

JigpnrJSi 0iiTlW3rJi7tcSI3IStifeia®?K#id:, #§5i*^^y^G 
[0 0 8 9] 

Zto&D&WBmfZ'W Ktt, ±gpny«l 0 £TfflS:i7»7#iSrV*ffif&lKJfc 

mmzMjfc-tzfc&iz^ ±®ziTm 1 0 trm^rm 7 a &m, mm 

[0 0 9 0] 
[0 0 9 1 ] 

3©e)*)#iC^2©^«M^H3©^'ffiMT\ B«fB±gP=lT«l 0&tfT 
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SBs&l. 8TJ^_tlCT*£, *fc&®©^&HW£2|H3 R a & 1 0 nmJ^TC 
[0 0 9 2] 

*&^3©«iKttJeT&n«, te*D*BJfctBgB s & 1. 9T«±tC^^, 
[0 0 9 3] 

3 *i tc «fc o T f-ff a 3 T S CO =F -v >y IC i&jfc & & rfr $ it r S EMM £ fa± $ 

i-*ih*«BriB-efcSo *fctSr3Bf»lK«t^'y FttWAffitc=b«ti, aSHBUKi^ 

[0 0 9 4] 

*^_hg|53TM l O^^T§P=lrM7(Z)iiSf^tt^«v^coT% _fc8P, TSPnyjg 
[0 0 9 5] 

&;£i:fB<Z>iBBJ3{c;i3^T. ^EEcoMH^C^y K^lMIlI^^-y 

o 

[0 0 9 6] 
[0 0 9 7] 
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[0 0 9 8] 

n&m^? Fash KDwmtmi inwfc-e&s, ££in2,&tfiii3{c^-mj& 
muLT&mmtztixio*), mmr^^rM7±izit. Gdftftii7^s 

V^^-X (Gd) ««Mtf3*lS. SrjfHGd^a?)Jgl 7iiMA^#^#MT- 
[0 0 9 9] 

££iafBTglS3 7JS7(Z>±® 7 a{ill|2tc^-rj:e)tc, mWM 1 8©S^e> 

•So 

[0 10 0] 
[0101] 

ISfSBfiKffiSPi 8fcfcTfr£T«MKffiJi i 9> }m'&<D3fw?M2 0, &tf±«$ 
1112 l#BUS3*lTVx§. 
[0102] 

mrmmmmi q <D±izm^nt^^ y^m 2 o&, * v *i&i&*$mmm& 

&mttmT*Mf&£tlX^2>Z Mfifati bV*„ ^^Cii, NiP, NiPd, N 
iW, NiMo, Au, Pt, Rh, Pd, Ru, C r(D^ Hifett21g 

[0103] 
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[0104] 

£*i£±§Pn7J*2 2 fclKJiC&lcgaBcStiS. 
[0 10 5] 

[0 10 6] 

3&felSrSBlK«a$l 8l±, ^*^»2 0;&tfi:8HKffiJS2 l©2JBT?«fiK3tl 
[0107] 

mzizBir^t>vi. mmmm^i 8\tb^y^m^\^ (0^x#[rj) \z&nz> 

[0108] 

0 2&t>*0 3 }C^-f J:e>&C, tftHttffiftSl 8© h^y?ipg#[Rj (0^X#fpJ) 
A 2 3#7£j£3jftTV*5 0 fufH^Jl 2 3 ©±® JiifflHaM 1 8 <Z)_L® i: IH- 
[0109] 

0 3 tc^i- <fcolc, gffSHiffi^JS2 3±fcttn-Y;i/M2 4 #!re#Ucr?# - yj& 
[0110] 

0 3 IC^IT «fc-2)lC, MSP 1 8_h^e>*fi*»2 5±fC^WT_h3P=lTA2 2# 
09;Ui:7 l/-Z>* y^f&lCJ: »J A# tiTV^. H2i3t J: e» ftr 
fH±SP3TJi2 2<JD$fcSgfflS2 2 a it. 3B&*£tt £ CD*f ft®T'tf> h *y v >7 *g#falC 
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[0 111] 

TV^ 0 

[Oil 2] 

*»we«. mm±mmmm 2 1 &t>v£ £«TM*ui 1 9 ±isl^^ 

[0113] 

itlfcfltfKttlSEli, ^ftlfcTc, Ru, Rh, Pd, Re, Os, Ir, P 

t <Do*> im&t=.\%2M£k±.<D5x>ma tlflB7C*'a V*N iFe^ 

MM £ M * $ i± T £ fSJ _t $ i± * d t. # «T |g & o T v * £ . 

[0114] 

[0 115] 

H2jttF0 3 icat-rapjfflc^/sy Kt±, TSP=it«7 i: _t§pn r JS 2 2 fc©Ri 
li, ®l {c^i-i^^TBPnTJf 7_hic^^^^M8 ^^TUTJigpnrJgi 0 & 

Q 

[Oil 6] 

T? <fc -5> o 

[0 117] 
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M±«MS®2 ui, #^{cffi^|Mfn^m^B s ^^$ti^i:^tcM© 

K^f£JCtfti*m^^©?Kffi® 1 9, 21 &M7fSiS!<4:5 > 
[0 118] 

^oTEf2 5it>*EI3©J:e)lC > TSPnTJf 7 iliiSPny Jg 2 2 P^iC h ^ y 
[0 119] 

Ni y ot z (tfe'ljciatt, Tc, Ru, Rh, Pd, Re, Os, Ir, Pt 
<D$.%imtLltit2m&i±') t^SH, F e (DmmttXte 6 5ft%JJl±t'7 4 
«*%J^T> N i 0>fflJ*Jfc Y it 2 5 M%J^_hT' 3 4 «*%£TF, a ©ffl/* 

ifcZte, 1 f I%J«±T' 7 Ii%^Tt'l) l J, X+Y+Z=10 0li%t^S 

[0 12 0] 

d©j»3©«t?KffiJKttffi?D«»*afSB s#l. 9 TJSUn?&»J, ££g|ffi<£>ff* 
^«W&Jfi3R a (±5 nm^TT-fe-g>o L fe#o T 3 ©TOM £0 2 & 

[0121] 

[0 12 2] 
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!ff2 0 0 1-1 1 4 8 3 9 



o 

[0 12 3] 

*3 i tit v**. trfiamji3 i ted is»«fl^©;tfi*a®#e>/w h 

[0 12 4] 

t&fB h 9 y * ffiEMRIB 3 1 alCtt, T*^TMtl3 2, $m!&.V>*r*?V-J 
M3 3, &tf±Mil3 4#«tf 3*lfcfiBliSlS3 OtfTgjaStlT^S. 
[0 12 5] 

gBT3MBffiS3 2©±JC^S*lfe^^^^M3 3ii, * -/^^wrig^#»ffi 
£MMf**e7gffc3ftTV^5£fc##* LVa„ Jlffcl&JCtt, NiP, NiPd, N 
iW, NiMo, Au, Pt. Rh, Pd, Ru, Cr©^ia^feli2ga 

[0 12 6] 

asfe*»WtCfe^«^S«r«;HJ6^J!I^UTISfia ! ¥^y^ , »3 3lcteNi P# 

rnmznz* n i p "^gfffH^-v v ~?m 3 3 ^^-rs^t-esfffa^^^yjis 3 

[0 12 7] 

«5felffiaiKfli» 3 0 li, =^ y zfM 3 3 &tfi:M}iJg 34© 2 It'ifig$ ft 
[0 12 8] 

t&ffi^y^JtS 3 0>_hicte, fE^#£tf>;ftfaW^^y ^t/x (Gd 
) ^WJItnfeffifll*^Jlfi»JS3 l±i:^WTGdftft)i3 7jWf£j&3ftTV^„ 
ItflHG d&tf>Jf 3 7ttMx.MTOM#4"e^^tl-g> 0 
[0 12 9] 
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$ti^_ts=iTM4 o t.mM.mzmmznzo 

[0 13 0] 
[0131] 

Ei5{c^-rie>tcfrffH^JS3 1 <d ±izitn j km 3 8tfmmmzA*-ym 
j&£*itv^ 0 tfffszr-r;i/j»3 8i$mmmmttn&¥vmm2tifrmBM3 9tc 

[0 13 2] 

®4 &c^-r<fce>{c, bv^/^ipi^0j^3 1 a© h^^^ipg^ipj (is^x^fBi) 

lc^»^M«®{c(i, ii3±SiiSI 3 4 ©_t®^e>f&iafrtUi 3 l ©_h® 3 

£}®3 1 c, 3 1 c 7^J&£*lT^£ 0 
[0133] 

^-UTEU (C^-T J:e){C_hgP=iTJS4 0©^@I5 4 0 ali, iuSaiiW&lSJS 3 

4±®*ve>gfjfaM^®3 i c, 3 1 c±izfrVTT%$nTm i fr^mtiz^fiuz 

[0134] 

0 5 izm-t&oiz Mm±B^TM 4 oii, fE^tt^^fr&lS^/W h^ft 
(S^Y^fSj) tC^^T^S3 9±fC^$tl, frffa_hgPnTM4 0<Dm$$B 
4 0 bliTgP=7TM7JitCit:^^$tlTVN^ 0 
[0 13 5] 

mAjktfmsizm-tmmmnT'te. T%mMM3 2%.&/£f=.iz±$mMM3 

[0 13 6] 

znbffi.m'ftmit. ^•ftl&Tc. Ru, Rh, Pd, Re. Os. Ir, P 
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t (Do 1 m$.t=.te 2m&>±(Drtma. £-^<fr, lafHjC^a &-£*fcV*N iFe^ 

£ fnj_h $ it 6 i £ # wf |g tc & o T v a & 0 

[0 13 7] 

§151113 4 tt, ##JCflfV^fMK3fia&gB s *«S|#S 4x* "fc*^JKffi©ffiffi*l 

gpnrs2 2 rate b^y ^mTwvmm^tifcmmms o sr^-rs*jBHK^c\y 

iafB-hMUJg 3 2M/^cttTMll3 4 & % _hfHL££5 3<Z)|K 
[0 13 8] 

N i y a z (frfcLrbMa Tc, Ru, Rh, P d , Re, Os, Ir, Pt 

©e>*> m££&2 «js*_t) t»^£*u f e ©«fcxii 6 5 ii%«±t 7 4 

fC*%J^T, N i ©ffljfcjfc Y & 2 5 «a%J^_tT- 3 4 ft*%JS*T, 7tii a ©ffijifc 
itZfcL 1 Ii%«±t 7 Ii%J«Tt'^ l J , X+Y + Z=10 0ll%tfe§ 

[0139] 
[0 14 0] 

0 2fcv^H5Kl^?-f&iaT8IH8«»l 9, 3 2W*fc 
tt_tfflS«K«JS 2 1, 3 4 li2*«±©«ffitf#SUB 3*lT*tt£3*lT^T%«fcV% 

S F e N i a ^Tf^t 5 i i: L ^. * fc^fCf&SB^f y ^Jg 2 0 , 3 
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3 ^^SiW©^tt»&±ffiLfc»3<o«^JKT?^'tSii:*«»* Lv^ 0 i 
[0141] 

*^ttftB^-v^yjS2 o, 3 3 izm-tz>m'&m&sK(Dm<Dm&miz. mfa&& 

[0 14 2] 

1112 1, 3 4©»^MBs J:U%I<tSitlCj:'J, TSNKHAfc 
-tasiK* A £ © K &c £ £ & 4i«HSt »S«L^t<tl.fc, i'J § E» jKft's 

© <d m a & is < -e £ & . 

[0143] 

Ell <Dmm%&^v K©«5tiiJ: <&TV*S#, ilv^±, ±ffl$=i7Al0#2 
A © flBttA T?SIJB £ ft T «j£ $ ft X v a § * £ x & z> . 

[0144] 

B&fB±SP3TJS 1 0 it, -m^ffiom*t®mB s £^lT£jSB sI4 7 H?(D± 
[0 14 5] 

2 (7) jg £ J: Xfm 3 © ft fl£ ^ iT ft ^ 7£ £ ft £ 0 

[0 14 6] 

^ft£3M'f£BM±, ^^f^^ : foTc, Ru, Rh, Pd, Re, Os, I r, P 
t<D$% l«t^li2|lJgU:©7G3Ra ftffB^iiia £*g-£^N iFe^ 

iilt^lt* iff A 0 3r * y izm$i £ M fp £ it T 
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[0 14 7] 

BUfHJlgPnT® 1 0 &i«t5±l4 8tt, IBsS4 7 JCjfc^TlSflHK** 
SB s #vh£ < &oT^3t;(D©, ftflB^B sjf 4 7 J: »J fcjfc&jfitfjfif < 3*lT 
V^5. f9iH±® 4 8 ttMAtfN i 80 F e 20 ^T»^I«3^5. 
[0 14 8] 

^4XJC ioTtafH^B sjf 4 7^fffSB±*4 8 «fc y fciSV*i^K3MS?gB s & 
[0149] 

*fci&iH±»3r«4 6jcjt«Si(JDi«v^js4 8^swe>tifci^if, mmm 
m&&±&? &z.t.Kj:vft&'t& mmm k j: s & <s« a it s ^ t # •?? £ , 

© Hff ft MM tc *f IS RTfg & & flgfigiic a y K £ IS j& ^ -5 r i: # t? £ £ o 
[0150]. 

*TJffffiftcm*RS*lTVxSii:*«^* LV^ 0 ££§rffE]gB s!4 7it¥w7M 
4 l_h{ca^1-^_hgt5=ir«4 6©3gM4 6 a CD^JC^S tlT V^T =b <fc V^ 

o 

[0151] 

3^^a*^©»^ ^it^ms ©jljc^b s mtfmmzn, mmi^B s 

y :/« 4 1 £^UT_tg|$:n 7« 1 0 tLttfa-* Z>, 
[0 15 2] 

^14 1 jcS-tSWJC^StlSr bV% 0 
[0153] 

EI 7 t±*«9! fc £ tt « fiBpHJfe^SSo^BUK^CN >y K©«»t® EST? & 5 . 
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$tirv>^ 0 itaTMii5 0ffl/wh^iBit^ (bi^y^ipi) ic&$g$jg5 

1 jWgjSSJiTV**. ftf3H!&&/i 5 1 ©_h®{£, IHtfgtt »J , n >f 5 
1 a*^fiRSti"rv>S 0 
[0154] 

f&fBTSMK«S 5 0 Jtrt* & IfffB^iS 5 1 JtiC^tfT 3^ ^15 2 
*lTV*<&. 3 £ lCt&!B*ftfiJi 5 1 © n >f JVj&f&W 5 1 aiilCtt^y y®5 2 £ 

M 5 4 tefcoTafoftT^S., 
[0 15 5] 

0 7 &C^1"J:e>lCi:g|5ziyjg 5 5l±, trffa^r^^^Jf 5 2 _fcfr e>jft»Ji 5 4 _L 
[0 15 6] 

i«SH±g[JnTJi5 5 05fcjgaP5 5 a^|rffB^^>y^Jg5 2 _fclCT8IH8«S 5 0 

ic^$tife^_htfM5 6 zfti^TwmT3^Tm 7 izm^mzmmznzo 

[0 15 7] 

Zltf)3IM?jffiUc;i3V^{i, _hgp=iTJi5 5£ «fctf/*fel±T8MB«Jf 5 0 
[0 15 8] 

Z.ftt>$km'&mt. VN-ftl^Tc, Ru, Rh, Pd, Re, Os. Ir, P 
t <D$?> ia*^(i2a^±©fc^a £-^<fr, irflB^ffta £^£&VnN i F e^r 

flft&£5 0^T»37I7 J: »Jfc«V^?Dl83fc«£B s Sr^f £«gf}l!<Z> F e N 

©fcJ±«:e[<6£i:#«rtB.T?&5. 
[0159] 

*fc_ta$=l7JS5 5 tt, -eo^^lSfSBF e N i a ^"CTg/SStlT V^Tfc <fc 
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*<D*?vy7m 5 2 tjfcffSj-rS B sit LTftffHF e N i a -££jg|-£7§?J& 

StlTV^TfcJ:^. taIB±SI5=rrjg5 5 0>$fc3gfflS5 5 a (DM 

[0 16 0] 

ftfe^lfittt, 01 &V^U0 7 JC^^ifi^flBtCfc^TF e N i o 

y ^J&^tlTV^r bV^ #38*87? «f&|BF e N i a&±*A» 

[0161] 

iff £ & o T atffHTgPn TM h_taP^-;i/ KM £ #B!I* lzMf&2 tiT vaT 

*>J:V^ l5SHT»37«i:J:aiSS/-^FSIBrtCttj|ift»JiS:^S* 

[0162] 
[0163] 

El \z^tmmm%^v Ktt, tfT$n7M7±(:^7'/S8 Mb, 
ill l&^Ufelfe, =¥^>y^®8^^Bff|H«Sl 1 -tJCjWCJtaunr® 
[0164] 

9 , y -?m 2 o ft^asiKffi® 2 1 i^^^mm 1 8 satis* ? 
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ffi^^lwi-^Stc^Jg-ft-r^c ftffH,^S2 3 ©_tlC3-f ;i/Jf 2 4 SrSHfifrfKlc/l 

fafBn-f;i,Jg2 4©±C|fill2 5 Sr^-TS,, ^LT#<rIB 

[0 16 5] 

fctfe, US?* h&Mv*TfugB«i»JB3 1 (DfB«#:£©Mft®7^/W 
^fCfSJWT h *5v9ffif&&MS 1 agists. S ktcfJffB h9y **i7gffti*3 
1 a {C®4 jC^-rfS^®3 1 c, 3 1c«t5„ 
[0 16 6] 

f&IB 1*9 3> # «BJg/£» 3 1 al^IIC, TfflHKM3 2. Mffi(Z)3r^ y >fJi 3 3 
Sr^-rs o -|a3H^f-W^M3 3±^MI3 1 ±tCG d StSbJi 3 7 

frffB^r-Yy 7JS3 3 _t}C_bgi5^M3 4 3: ;* y 3f Jg/frT*.- #CtCf&iB*fi» 
A3 l±&c=r-f;i/JS3 8 SrSRafrRtc^* f>fsBn>f ;Wf 3 8_hic 

«5SUB3 9 Sr^^S. ^-LTt?rSB±«P?KSM3 4±^P>«M*»3 9±KljWr 

[0 16 7] 

, S £fCjfi»®4 3 frffB$e^S4 3CD_tlC=3>r;bM4 4 

bMmmBM4 5_tJCfrttTl«B sjg4 7 £_t®4 8*)Mb&£_h3|S=i7«l 0 £ 
[0 16 8] 

mm 50 zm&L. ^^^mmrmmmm^ o©/w b^^s^izmmm^ 1 % 
^i-^o f&fargpaM5 o nmmmmm 5 i©±®fiCMPMcj;ot- 
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mm-tZo mzmmrmmmm^ o±fr^mmnm5 i±\z3?w?ms 2& 

$^icttfian-r;i/jg5 3_hic^jf 5 4 £j£/&f£ 0 fit, iyfa^ y :/M 5 

[0169] 
[0170] 

*-f£l©ltt8ttlISE (FeNiPd) JCO^T§gii#i££IftE£t-£o 

*n-sp ac i 2 ©^fln*#, o. o i g/u^±To. i g/i^Tt-fest 

[0171] 

dftJCj: iJFeNi P d &±<PiZ^$.tiZ> P dcOJfifSJtS: 1 RI%«fc»Jt)*t 
<> 1 OKMroJcU^^^V^^l^TOttm^^^^^t-^^^^T^^,, 
[0172] 

mz'mnDmmmm (FeNiRio iz-D^xvm&ismz^^xmw-tz* 

^mfcJlV^ t&IH^ v^mtCttRhCD^^l 0 0 g/1^5»SRh« 
fltHR&SSflULT, BuIH^^^^^tC^ft--5Rh^M0»*^ 0. lg/ 
1EU:T?0. 2g/l^Tt^eitS. 
[0173] 

dftlCJ: iJFeNi R h R h<0jffij£J£& 1«I%<J: 
<, 1 0 Ri% J: »J 1 ©««ffiRS: ^ y I i: A'TfgS. 

[0174] 

mz±mxwim l & f e ©jffijftjt#*& 51-74 n i ©jK^jt*^ 2 

4—46 P d ©ffi^Jt^ 1 . 1 ~ 4 . 9 jRJfc%T?& U , F e , N i 
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pd©ffij*jfc&j£Lfciffi/£jfc#i o onA%£&z>mi(Dmm'&mviz. mm* 

y ^XgtCfc^TJBV^S;* V ^mCDrlMi*. N i C 1 2 A*3» (117g/l 
j , Ni S0 4 A7KMf (50g/l) , NaCl (25g/l), sfctflft (2 
5g/l) . jSAiflt-fe^t^iJ'j^Na (2g/l) , n.mfc&M<r> ! 5v 
'JJl/«|Na (0. 0 2 z/ 1 ) *^^St*©Wa t t ?§©jffifiRjC, FeSO 

4 -fc*fn#ii:. p'd c lg&^ioLfefeoDTffey-, p d c 1 2 <z>* v*m±m^ft 
fs^anfi-ti, o. 0 5~o. lg/it-fes. 

[0 17 5] 

/^i/^ssKSPPin-rSo ^lt. ii±i: f e n i p d -y ^i^m©! 

[0 17 6] 

±m~£Wim IfcFe CDffiJ&ittf^ 7 5 M%, N i ©ffl^JtA* 1 6 ® 
*%, Rh©ffi»lil9ll%t*l Fe 75 Ni 16 Rh g ^5^10|!itt 
Hit y^XgJCfc^TMV^;* y^PfSOjfi^tt, eOTattgffl 

ilflJ«K:, F e S 0 4 -b7Kfn%il, RhM^10 0g/lT^5«Rh 
8sM (^5* • -f-^A^p-W h («c) ^Rh^>ydp?gt r R H — # 2 2 1 J ) 5: 

^iuLfetifiD-e**;, Rh»?g©^^^m^{c*fi-^»sii, p. iig 

/1T*&£„ 

[0 17 7] 

7^1l:lii:lT, ^ y^r^»C^;b^«SK&WiIIi*S. fit, &«_tJC F e 
Ni Rh^^y^BiSrmSCDJRJSlc^Ur, MM* v ^X® fc^T^ 
[0 17 8] 

i©J:e>tc:»3tStife<K?Kf£K (FeNiPd) © P d imtbte, «*U Pd 
C 1 zmi}UA<DmiMKW^Tm<te€><, UfrU PdCl 2 tti^0. 05g/ 

i~o. i o g / 1 <z)igfflic^v>T, p d c i 2 mumt>m^T*&-DX : b$kffi t v£ 
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[0179] 

FeNia^m ^Ifo^v^U ^ LT ;* y *m\Z&®>& F 
[0 18 0] 

ifcfco. i~o. 5@Stc-r«si uv*. r?;i/XSSfEtf>^m, FeNi 

[0181] 

ifc^TFe N i a-££lC£**l* F e £ *g ^ 3 fctflsrtBJCfcS. 

[0 18 2] 

y ^miZit^X. mf&ifc<DMM<D&mmi$i%L. FeNi.o^CFeCDi 
EfcJfcS:5 5fI%«±T'9 0 M%&Tfc£Slca&SE^S CI 
L<1*7 2MfcjgU:&£v*fcj:6 8«*%JK±KMfc|JJS^&££#-e£.5 0 
[0183] 

So 

[0184] 

#3818 ^»;^tfi0Fe>ft>8IS:, 1. 0g/H)l±T'10g/l 

JKTfcU N i -f*>»S& 5 g/l«±t4 0 g/1 J^Til U jcMa 
LjiMalt, Tc, Ru, Rh v Pd, Re, Os, Ir % P t <D z> 1 
l±2i«±) CD >f 0 1g/Uj(±t'0. 2 g/ 1 J^T£ U A°;t/ 
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[0185] 

3*UC £ *j , F e (Dmmit d # 5 8 7 7 JC*%WT> N i 

it e 1 8 K£%J£Un? 3 7 fC4%J^T, tc* a ©ll^fc f 1 f?4%J£U:T* 
1 2 5t*%J£*T*T?fe*K d+e+f =1 0 0 «*% £ & 3 F e d N i e a £ 

[0 18 6] 
[0 18 7] 

* fc±IB L/ -f ;f > 8& £ * S ;* y *l tf7cSH a ©»c & _t If S £ 

# , ttrfHfc^ a ©fflffc Jfc £ X 1 2 jgt*% * T* * £ < T? # * . 
[0 18 8] 

^tC*»9!7fttt&iaN i>f^->t8S& 1 5 g/lJ£*T, feSV^il Og/IK 
[0189] 

^fe*#§H^T«, trf|H7t:*ct©-r^>a^?:0. 0 1g/l«±t0. 05g 
[0 19 0] 

[0191] 
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JglLh-e V 4 SC4%J^T> N i ©«it Y # 2 5 ft*%^_fc-e 3 4 K*%J^T. tC 
^o^ffij^jtZ^lSt^JKi-eTK^jeilT-e&y. X+Y + Z=l 0 011 

[0192] 

*>tCiS#>S£i:#T?£, Fe, N i CDffi^jtCDlHSS© g fiSS: 

& (c l a* %nm'&& < * v trj&m-t & z t # «tib jc & s . 

[0193] 

±%mmm 2 1 <z>tmb#, 04, 5 klbt r^mmm 3 2 &t>v * & «±ss?k« 

13 4 <Z>7g/£l$, EI6}C^f T8P 3 rJf 7 3: fcttUrB sf4 7 <D7gj£B£, 
[0194] 

71 7 ^_hgPnTM 2 2, 4 OlSfJC h^y^teTwe^SnfelKSail 8, 3 
[0 19 5] 

H2, 3 JC3K"r»JRfl8^/\y KTfte, Tg& n 71 7 _LJC 1/ NJf Sr^fife U 
(Z>ipl vN&«^ h5*; ^-ffctCja^JtC^flS-rSfcibfCtt, 0. l^mfr^O. 5/im 
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[0 19 6] 

z.<D&o&m&rm^Qm\Hic.T%mMM 1 9, ^wymz o%.z$±%mm 

>^7t:lga-r^->(DmAU (SSI) £&8HcL&tt*U£, ^jflc^-^ F e 
[0 19 7] 

St'feU, ^-©£#)fC&* ^^mcf^^^^N ij*>mm.$: 5 g/lJ^±"e 1 

5 g/ 1 J^T&£Vn& 1 0 g/ 1 J^TtCfg^L, $Lf=.7tm*(D4 3tymm$:0. 
0 1g/l«±t0. 0 5 g/ U^TlCigJgf So 
[0 19 8] 

n i j ^ymmz&mm^hfrz. £.x*mmij%:tffa±L f e n i a^^c^ 

F e^ff^^ il*«TfS, £*Ui, t&SB F-e JfifRJfcS: 6 5 RS 

7 R*%Jg*TtC&5£ JfcNi ©|fi$;i:t£ 2 5 R*%JgJLh-e 3 4 R*%J£Jl 
[0 19 9] 

*L/T_hia©jffl^;jtS:^i-s^3(Z)«{flKffijK-e*)ti«, 1. 9 Tjgu:<z>i£v*ffl 

fm83fc«&£B s &#5rt^t5i:ftlC, R-aS:5nni 
[0 2 0 0] 
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[0 2 0 1 ] 
[0 2 0 2] 

V^mZm^ ;^>Xt^&fflV^t F e N i >v drMLfc 0 

[0 2 0 3] 

t£&Z.<DmmT*lZ. mffi.±lZK#m-V±mLfeF e N i P F e N i R 

h^&tf FeN il^fc* y3f?£j&L£ 0 ;* ^=¥^^^3 0°Cmm^&V. 
WStf)p HJ±#t3. 3, *^^&3&2 1 (mA/cm 2 ) tr&o£„ 
[0 2 0 4] 
[^1] 



4 1 



ajfIE4f 2001-3052070 



#2001—114839 



-A 

A< 
•fr ^ p 

H ® 
1 * 

CM 
















1 




I 








i— i 
O 


rH 
O 


c5 


o 


C> 


« >r 

^ ^ 


8 


CM 
O 

o 


CM 
O 

o 


CM 
O 

c5 


CM 
O 

o 


CM 
O 
O 


CM 
O 

o 


CM 
O 

o 


CM 
O 

o 


CM 
O 

o 








1 


1 






bQ 


b<3 




bQ 


cm- 




bo- 


N 


CM- 


bQ 


S3 


bQ 


bQ 


IS 


c5 


s ^ 


bQ 


bQ 


IS 




cm 1 




bs 




bQ 


bQ 




bQ 


bQ 


bQ 






CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 












A 

I •» 














1 


1 


1 


1 


1 


1 


rH 
rH 

o 


1 






1 




1 


A 

^ \ 
s 3 


CD 


cl 


cf 


§ 

O 


§ 

o 




<§ 


cl 


el 




CO 
t-H 

o 
o 


O 

o 


O 


CM 

©• 

o 


o 


•H J| q 

fc* » \ 

Sli 

y 4=; 


O 


O 


o 
o 

II 

CM 

g 


o 

1—1 

o 

II 

g 


S 
© 

il 


S 
© 

II 

CM 

g 


o 

o 
II 

CM 

g 


S 
o' 

II 

CM 

g 


o 

1—1 

o 

II 

g 


1— 1 

a 
$ 


8 

o 

II 

CM 

i 


s 

o 

II 

s 


o 

II 

CM 

s 


CM 
O 

II 

CM 


CO 

rH 

o 

II 

CM 

s 


A 

? ° 

S w 




9 




9 


9 


9 


9 


9 


9 


00 


s 


s 


o 

1— I 


s 


s 


2 w 


9 


i— i 

9 


rH 

9 


9 


m 

1—1 

9 


SB 

i-H 

9 


T-t 

9 


9 


rH 

9 


i—i 

9 


Mi 

\ 
O 


s 


Mi 

\ 
o 

f— < 


\ 

S 


\ 
s 


A 

1 * 


00 


O 
tO 


O 
to 


O 

co 


O 

to 


o 

(£3 


O 
CO 


O 

to 


O 

cn 


rH 

LO 

»— t 


CM 


CM 


to 

CM 


CM 
CO 


to 

CO 




« 

±3 


CM 


Fill/ 


CM 

a 

ray 
TO 


CO 

m 

TO 


m 


IO 

« 

lay 


to 

m 

tttU 




00 

« 

ttrt/ 


<Si 

* 

rwt/ 
TO 


o 

* 


t-H 

« 


CM 

r-H 

m 


CO 

rH 

triV 



miiE# 2001-3052070 



#2001—114839 



[0 2 0 5] 

M^cov^TFe, Ni, p d mmtt. mx. um±> (.mtmmm • vsntmMn 

[0 2 0 6] 
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o 

[0 2 0 9] 

mmm i ~ 4 f e 51-53 H4% ^ &&^s k, ni <om 

W4 2~4 61i%ffeU, Pd«Ml. 1-4. 9II%T'&5„ 
USSM 1 , 2 te, F e ©jffiJ*J£#e&HW-e& UPd V^Kfll 1 «fc »J % 

[0 2 10] 

mmm 5 f e ©n^jt^ 72. 5 -e & y , p d iMjtu, n j&ftr 3 

[0211] 

7, 2. 2 So H»J6, 7T1t P d<Bffij£Jfc#2«%m&i:<£ 

VAtCfeMfe'&i 1 , FefflMMMft'^'J P d &^*fcv^Jt«#![2 J:.y 

[0212] 

§H;6£M 8 fcfc, F e ©fflffcittf 7 5 U, R h ©JlH/ifcJfctf 9 

So mmm sit. f e ®^i:b^i«i^^^M 5 nm. f e ©ii^it^s^^ 

U R h fcV*Jt«0i 2 J: U < |rJ_L It, fle3K<B«HKffi]R 

T?&SJt«0![l J: »; &^^lfJH££^l/£ = 
[0213] 
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[0 2 14] 

* r=.. mmw 5-7 (Dmmmj&mmB s , jtjg#m, f e ©aariufctfsigH^ 

, JJ©1 . 9 TT*&<g>„ 
[0 2 15] 

Pdf©MI$:^t^^Fe N i ^ t Jt«t U T =fc , aSfmKJfc?fc£B s 
[0 2 16] 

^(C^M9 &V%L 1 3 Ko^TgfclJI'rS. HIM 9 & 1 3 fcfc, HJ£#J 1 

m&zt.) . »Jl^;^^b8T'^t SEfeiafBN i 4 ^yWkMte 4 o g/ltfe 
19^:^11 3til N i JJryWi)g.*4 0 g/ l © l /4 icfB^-TS log/ 
[0 2 17] 

* v *mtpiz&tf2> f e <<ytz/mm\z* mmm 1 & l 8 f e j; 

UffiV^C ^2tC^^-«fc^lC||J6M9*sV^L 1 3t'fflF e N i P d 
^tplC-^StlS Fei^, Hl^J 1 fc^U 8 ©^tlJ: U < "e£&SV>tt:Rf 

[0 2 18] 

^ fe^ 2 {C^t i e> 9 ^ ^ I 1 3©FeNi P d ^&tplC-££ *lS P 

dfi&, 1 ^^b8©Fe N i Pd^ifflP d*=b »J fcEWgiLLtCTfg, 
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[0219] 

t-fcMMMQ f£^L 1 3 ©fi&5ftH83fca*gB s fcfc, JfifiK Jt tC J: o T 1 . 
[0 2 2 0] 

* fcffif Attic o vat tt±3B L i: III 15 L fe» MMM 9 va 
[0 2 2 1 ] 

£feifAffi&Cffi;tx£ F e N i P d^CD|H^<BHS:l8^Lfe.- 
[0 2 2 2] 

Ef8&, FeNiPd ^©^0t$5„ I©H^0±t F e,Mit5: 5 8 
7 7 Ii%J«T, N i fflfiJ5Jt& 1 8 RI%p;±1f 3 7 M*%J^T> 
P d ©1^5: 1 K*%JgJLhT? 1 2 Kfi%J£*TT, Fe, Ni P d ©jffijfcjt 
S:J£Lfcilft^fiDffl^Jt^l 0 OjBt*%i:«;Sj|fl^«H ( 1 ) ^^JR^tcfett 

[0223]. 

MT^I«^IB slil. 8 T * fc'ttffi©tf»^i»^3|fiS R a 1 

0nm£(K'l)§:^»ot 30><fc 5 JC0 8 CDffij&fgH (1) T*7£j&£*l 

[0 2 2 4] 

^iszmmmm en oFeNipa^sffsicii, ^i*^e>, ^v^-m 

*©Fe>ft>II§, 1. Og/HUT'lOg/lKTtL, Ni^f^>I 
SS5g/l«±-e4 0g/lJKTi:U Pd©>ft>iil&0. 0 1g/lJ£it 
±t»o. 2 g/i JsrFfc-rscifcjW* Lv^fajgbfc. i >f ;*->ilStf> 

Tmmzs g/1 ^ti^U^^&^^S^t-^T^y^m 
©gcStt^ffiTLTmMOilia^JtS:^^* FeNiPdH *;^"eg«!^ 
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[0 2 2 5] 

„ £ fc P d &,^<DM±m. JlttlftJC&Tc. Ru, Rh, Re. Os, I r, P 
[0 2 2 6] 

a 

[0 2 2 7] 

HSMlfe, 3 ttffitfttfcO. 4,Etnu ^$3^«t*lO. 5 Aim, 

[0 2 2 8] 

^LTtrffHl/^^ h»JC^Stlfc?jlrtK:F e N i P d & S IftKttJB! & 

0pHUi3. 3. 1M^8 5 (mA/cm 2 ) T*&o£o 
[0 2 2 9] 
[&3] 
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[0 2 3 0] 

[0 2 3 1] 

[0 2 3 2] 
C3I4] 
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Pd 
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KEK^I 14 
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^5S0iJ 15 
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mmm is 
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S^SS^ll 19 
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[0 2 3 3] 



m4 iZB^&OfcMMM 1 4 L 2 1 ICfcttS F e N i P d-^^ti, itWJ 
3 CD F e N i^J:tJ%IMlCftn5It^*»ofe. ^^tlffiffli^f 
tt, KM^ttlCJ: »JMffLT, tfffi»8*tt, M^8 0°C, MS9 0%C0^#T(C 

[0 2 3 4] 

111 9 li. ^4 {C^-rHJfeM2 0 CO F e N i P d it 3 CO F e N i 
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[0 2 3 5] 

ittmakviz, mmmz o©f e n i p d^mvm^nr=.mmmpm=fm 

1 OOfCN i F e P d^JR&tJfF e N i U *©3giR 
[0 2 3 6] 

El 9 &C*tf £e>lC F e N i P d^JR"e^fiRS*lfe?KSJitt3 o©S«i:=& 
?^j«3nfc?KSM©JBA©*:v^ia^iiF e N i P d-^jKJCjfc/^TffifcTte^r 
[0 2 3 7] 

i^J: *j%F e N i P d 5 3 £#&*Wtc:W:fttt©|fil±S:0S 3 
£.ifi*e&&£t>fr&o Ufr%>&4 Ic^^ti^HJSMl 4 jfcVNb 2 1 ©v^t* *i<Z)F 
eN i P d^(CfeVNt%lffi©t R a 5 nm«TT?»ot#H 

[0 2 3 8] 

l&660!Il 5 J&V*L 2 1 li, V*1"*l*)*3 JCa^^fC, Ni^f^>gl^4 0 

^cia^t>0ffiA l J (SSI) Sr^fCU Fe, N i P d (D&jiMCDtiB.&x. 
[0 2 3 9] 

^LTH^CD^. ^4 JC^StlfeV^-ftlOllflSMCOF e N i P d-^Tftftl 
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Jfc^T3e>tCR®©ffiffi;ri£/h3 ^otS4 tCjjt c5 F e N i P d^ 

H 2 V* L0 5 ©<fc JC» V^V iMfcJCff^ffii&T/hS ^flNJcWafiBSSB 

[0 2 4 0] 

8 (C^-t^^H-hT F e jfflfifcjfc& 6 5 «S%J£Un? 7 4 fCS%J^T> N i Jfltf&Jfc 
& 2 5 K*%J«_tT' 3 4 Ii%«T, P d <Z>ffifRJfc& 1 »%JS*_hTf 7 «*%J^ 
Tt\ Fe, N i St; P d ©IMifc ?: j| b fc^0|Mit^ 1 0 0 f 1% h i& S 

%mmm (2) ^fluf&^f sh^<z)»*uv^jfi^«gHtffi^Lfc. 

[0 2 4 1] 

3&fe3CDjK^|gH (2) .©F eN i P d^S^StCtt, 3t3fr«b, *;y#?S 
tf»©F e >(*>mm*. 1. 0 g/l«±T?l 0 g/lJKTilU Ni>f^">tB 
15:5 g/lg±tl 5 g/lKTtb, $>5^il0g/lgTi:U Pd^f 
0. Olg/HUtO. 5 g-ZlJ^Tii-rSifcjW* Lv*fcf8j£ 

[0 2 4 2] 

*feP d'JK^©Jt^JR, :£#&tCt±Tc, Ru, Rh, Re, Os, Ir. P 
[0 2 4 3] 

*ftm<?>m 1 <Z>«C«ffi«Ett, P d 4 if©7C* a t * F e N i 

u , mm^m a 1 sts% & j&s*., i o & s . 

[0 2 4 4] 
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[0 2 4 5] 

* £4f F e ©jfflj&fcfc a&58 MA%£k±V 7 7 Ii%^T, N i (DMf&it 
b&18ti%^±T'3 7li%^T, 7Gs(ta©*HfifcJtc<5:, HI°/oK±tl 
2li%^T^U a + b + c=10 0li%^5^2«ffiE S&JCtt 
F e (DftMitX & 6 5 Ii%g±t' 7 4 Ii%^T, N i ©iffi/*Jfc Y & 2 5 «* 
%J£U:T? 3 4 M%Jg*T, Tt:^ « ©ffif&ifcZ 1 Ii%£i±T' 7 «*%Jg*T t 
U X+Y + Z= 1 0 0«*%T*fe-S»3(Z)|)tflatffiK-eii, Se>JClffV\ffi5ftHK^ 

[0 2 4 6] 

* fe*^^©^ i amm&mamm^m^ p a sttts f e n i 

>t.N i <4*yz^m^2>* y^-m^m^, wi* v*m&. p<ic i 2 #«ins 
frfta^ y^s^tc^f-rsp d c i 2 ©»**\ o. oig 
/ij^±t*o. iog/ip;Tif*s. 

[0 2 4 7 ] 

ifctCfcU, PdHftSFeNiJfi^lffty, P d ©Jfi^it*« 1 

ii, 1 0 Pd4^ft5Ii:K:«l:y, ^Wi^*:^^ 

[0 2 4 8] 

N i >ft>^t5^ »;#J8I:MV\ y dp^lcttR h©^ap*« 1 0 0 g 

/ 1 T'&z&m&RhmmmzmuLT. mm* v ^m^mzM-r^ r hmum 

<?>&m*tf* 0. lg/UUTfO. 2g/lHHfe§. 
[0 2 4 9] 
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[0 2 5 0] 

fc&M-rsfcfcfcJC ;* y*?8itUc£«>SN i -f Si i: 7? , ft 

#3frJII&_t:»f f 2, »3<Z)«[fiBlttJ»;©j|fl^jtS:*'rsjfiS:*StC 

[0 2 5 1 ] 
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